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[57] ABSTRACT 

A spinal implant fixation assembly includes a bone fixation 
member, such as a screw or hook for fixation to a bone. A rod 
receiving seat is operatively connected to the bone fixation 
element for seating a portion of a rod therein. A locking 
mechanism, in the form of a nut and locking ring engage the 
rod receiving seat for forcing an inner wall of the rod 
receiving seat to contour around and engage the rod seated 
therein and for locking and fixing the rod relative to the inner 
housing. In one embodiment, the locking ring secures a head 
portion of the bone fixation element within the assembly. A 
method is also provided for locking the rod to a bone by 
fixing a rod seating member to a bone and seating a portion 
of a rod within a substantially U-shaped seat of the seating 
member. The rod is then locked within the U-shaped seating 
member while engaging and contouring at least a portion of 
the U-shaped seat about the rod. The assembly further 
includes a screw head receiving insert for obtaining a head 
of screw therein. The insert is moveable within the assembly 
between a locked position entrapping the screw head and an 
unlocked position wherein the screw head enters or escapes. 

8 Claims, 4 Drawing Sheets 
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SPINAL IMPLANT FIXATION ASSEMBLY In the prior art embodiments, the locking mechanism 

locks both the rod and screw head simultaneously. No prior 

This is a divison of Ser. No. 08/831,112 filed Apr. 1, art patent allows for the spherical head of the screw to be 

1997, which is a continuation-in-part of Ser. No. 08/734,520 locked at a desired angle prior to rod insertion. Likewise the 

filed Oct. 18, 1996, now U.S. Pat. No. 5,863,293. 5 only surface locking the rod in place is the surface between 

either the seat and a locking nut or the rod entrapped 

TECHNICAL FIELD between a locking ring and the seat. 

The present invention relates to a implant fixation system It would be desirable to increase the area of contact of the 

and locking mechanism. More particularly, the present locking mechanism about the rod as this is a high stress site 

invention provides a locking mechanism, which can be 10 secured only by a friction fit. It would also be desirable to 

multi-planar or fixed, for securing a rod to an implant. lock the screw head in place prior to fixation of the rod. 

BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 

Stabilization of the spine for various conditions, including i n accordance with the present invention, there is pro- 
degenerative disc disease, scoliosis, spondylolithises and vided a spinal implant fixation assembly including bone 
spinal stenosis often require attaching implants to the spine fixation means for fixation to a bone and rod receiving 
and then securing the implants to spinal rods. Such spinal means operatively connected to the bone fixation means, 
fixation devices can immobilize the vertebrae and can alter The rod receiving means includes a first seat having an inner 
the alignment of the spine over a large number of vertebrae 2Q wa U for seating a portion of a rod therein. The assembly 
by means of connecting at least one elongate rod to the further provides locking means engaging the rod receiving 
sequence of selected vertebrae. Such rods can span a large means for forcing the inner wall to contour around and 
number of vertebrae, such as three or four. However, the engage the rod seated therein and for locking and fixing the 
spine anatomy rarely allows for three or more implants to be ro d relative to the inner housing. 

direcdy in line. In order to allow for this irregularity, the rod 25 ^ present iDVcntion further prov ides a method for 

must be contoured to the coronal plane. With anatomical locking a rod to a bone by the steps of fixing a rod seating 

curvature in the saggital plane found in the lumbar spine, the membcr t0 a bone and then seating a portion of a rod within 

rod has to be contoured in both planes, requiring consider- a substantially U-shaped seat of the seating member. The rod 

able effort and surgical time. ^ locked the U-shaped seat wh il e engaging in con- 

For example, the U.S. Pat. No. 5,554,157, issued Sep. 10, 30 touring at least a portion of the U-shaped seat about the rod. 

1996, U.S. Pat. No. 5,549,608 issued Aug^ 27 1996, and ^ m invention ^her provides a spinal fixation 

U.S. Pat. No. 5,586,984 issued Dec. 24, 1996, all to Ernco assembly Muding screw head reC eiving means for retain- 

et al. disclose polyaxial locking screw and coupling element ing a head of a screw therein ^ screw head receiving 

devices for use with rod fixation apparatus. The '157 patent means fc movea51e within the assembly between a locked 

discloses a coupling element including an interior axial 35 position en trapping the screw head and an unlocked position 

passage having an interior surface which is inwardly curvate wherein the screw head enters or escapes, 

at the lower portion thereof such that it comprises a socket a c ^ a ac . • • u a- 

for polyaxiaHy retaining a spherical head of a screw. Tie A method is further prowled for reta.mng a screw head in 

coupling element further includes a pair of vertically ori- a s P m ^ faton assembly by inserting a screw head into an 

+ . , t . , c ... r tU expanded pocket of an insert contained within a first portion 

entedopposmg channels extending down from the top of the 40 v . v u • .u • . i 

r i ♦ „u ~ua « <uZLu~i„,o~„ . m A P L;,M n „ ofan internal portion of a body member wherein the internal 

coupling element which define therebetween a rod receiving . . , , £ , . • „ _ 

seat The channel further provides the walls of the upper Portion mcludes the first portion which i. radially outwardly 

portion to a pair of upwardly extending members, each , recessed rel ,f ,ive ,0 » second P° rtl ° n and tben m ° vm 8 he 

r , ,. . • *t- j • j • a *u _ ♦ insert into the second portion which compresses the pocket 

including an exterior threading disposed on the upper most e . . ... , ^ .u 

portion thereof for receiving a locking nut. During the 45 of the ™"J in * '? ™ cte v d condltloD 10 fixedly engage the 

implantation of the assembly, the locking nut seats against screw head Wlthm me P ocket " 

the top of the rod which in turn seats on top of the screw BRIEF DESCRIPTION OF THE FIGURES 
head. The nut causes the rod to be locked between the nut 

and screw and the screw to be locked in the socket. Other advantages of the present invention will be readily 

The '608 patent discloses a modification wherein a lock- 50 appreciated as the same becomes better understood by 

ing ring is disposed about the exterior of the lower portion reference to the following detailed description when con- 

of the coupling element and provides an inward force on an sidered in connection with the accompanying drawings 

outwardly tapered portion upon downward translation wherein: 

thereof causing the interior chamber to crush lock a screw FIG. 1 is a side view partially in cross section of a first 

head therein to eliminate the polyaxial nature of the screw 55 embodiment of the present invention; 

element coupling. FIG. 2 is a side view of a second embodiment of the 

The '984 patent discloses a polyaxial orthopedic device present invention; 

including a cutter element having a tapered lower portion FIG 3 is a side exploded view of a third embodiment of 

including a slotted interior chamber in which a curvated ^ present invention; 

head of a screw is initially polyaxialed disposed. The 60 

, . j c • • ac FIG. 4 is a cross sectional side view of the third embodi- 

coupling element includes a recessed for receiving a rod of * 7iT . , \ T 

. 7 4 , Aii- a- j „i , *u„ ment of the present invention as assembled; 

the implant apparatus. A locking ring is disposed about the r ' 

lower portion of the coupling element and provides an FIG- 5 is a ^oss sectional view of a further embodiment 

inward force on the outwardly tapered portion upon down- °f mc present invention; 

ward translation thereof. The vertical slots are caused to 65 FIG. 6 is a cross sectional view of the forth embodiment 

close and crush and thereby locking the screw head within of the present invention and a screw member disposed 

the inter chamber thereof. adjacent the assembly; 


08/14/2003, EAST Version: 1.04.0000 


6,1: 

3 

FIG. 7 shows the screw member inserted into the pocket 
of the forth embodiment of the present invention; 

FIG. 8 shows the screw member and a rod member locked 
within the assembly, the assembly being shown in cross 
section; 

FIG. 9 shows a side view, and cross section of the insert 
member; 

FIG. 10 shows a cross sectional view of the body portion 
of the forth embodiment of the present invention; 

FIG. 11 shows a cross sectional view of the assembly 
having straight rod disposed therein; 

FIG. 12 shows a cross section of the assembly having a 
curved rod disposed therein; 

FIG. 13 is side view of the insert member of the forth 
embodiment of the present invention; 

FIG. 14 shows a side view of a second embodiment of the 
insert member; 

FIG. 15 shows a cross sectional view of a second embodi- 
ment of the body portion of the forth embodiment; 

FIG. 16 is a side view of a third embodiment of the insert; 

FIG. 17 is a side view of a forth embodiment of the insert 
combining the embodiment of the insert combining the 
embodiment shown in FIGS. 14 and 16; and 

FIG. 18 is a cross sectional view of the third embodiment 
of the body portion. 

DETAILED DESCRIPTION OF THE FIGURES 

A spinal implant fixation assembly constructed in accor- 
dance with the present invention is generally shown at 10 in 
FIG. 1. Similar structures amongst the several embodiments 
are shown by primed numbers in the various Figures. 

More specifically, referring to the first embodiment of the 
present invention generally shown at 10 in FIG. 1, the 
assembly 10 includes a bone fixation element generally 
shown at 12 for fixation of the assembly 10 to a bone. A rod 
receiving mechanism is generally shown at 14 and is opera- 
tively connected to the bone fixation element 12. The rod 
receiving mechanism 14 includes a seat 16 having an inner 
wall 18 for seating a portion of a rod 20 therein. A locking 
mechanism generally shown at 22 engages the rod receiving 
mechanism 14 for forcing the inner wall 18 to contour 
around and engage the rod 20 seated therein and for locking 
and fixing the rod 20 relative to the assembly 10. In this 
manner, as the locking mechanism 22 forces the inner wall 
18 to contour around and engage the rod 20 seated therein, 
there is increased surface to surface contact and therefore 
increased frictional engagement between the seat 16 and rod 
20 thereby providing a more effective frictional contact. 
That is, the inner wall 18 of the seat 16 is compressed against 
the rod 20. The locking mechanism 22 is also seated against 
the rod 20. However, unlike prior art assemblies discussed 
above, the surface area engaging against the rod 20 is vastly 
increased over the prior art which increases the assembly to 
rod holding power. 

More specifically, the rod receiving mechanism 14 
includes a tapered outer surface 24. As shown in the several 
embodiments, this outer surface 24 can be threaded. 
However, other means for securing the locking mechanism 
22 can be used to achieve the same results. Preferably, the 
locking mechanism 22 is in the form of a nut member 26 
having an inner surface 28, which can be threaded for use 
with the threaded outer surface 24 of the rod receiving 
mechanism 14, for being forced over and engaging the outer 
surface 24 and inwardly deflecting the rod receiving mecha- 
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nism 14 about the seat portion 16 as the locking member 26 
further engages the tapered outer surface 14. 

Referring more specifically to the rod receiving mecha- 
nism 14, it includes a body portion 30 having two arms 

5 32,34 extending therefrom and being substantially parallel 
relative to each other. The two arms 32,34 and the body 
portion 30 form a U-shaped inner surface defining the seat 
portion 16 thereof. Also, the arms 3234 have the tapered 
threaded surface 24 about the outer surface thereof. Thus, as 

10 the locking mechanism 22 in the form of the nut member 26 
is threaded over the tapered outer surface 24 of the arms 
32,34, the nut member 26 compresses the arms 3234 against 
a rod member 20 disposed within the seat 16, As stated 
above, this provides a vastly increased surface area engage- 

15 ment between the seating surface 16, inner walls 18 and rod 
member 20. The arms 3234 provide for flexibility, yet are 
sufficiently rigid to maintain structural integrity. 

The tapered threaded portion 24 in combination with the 
nut member 26 provide a self-locking mechanism for secur- 

20 ing the rod 20 thereto. By self-locking, it is meant that mere 
threading of the nut member 26 on the tapered surface 24 
locks the nut member 26 in place. This locking mechanism 
is vibration resistant and has not been previously used in 
spinal implants. In combination with the other aspects of the 

25 present invention, the self-locking mechanism provides con- 
venience of use and secure locking of the system along with 
flexibility of attachment of the rod and implant. 

In the first embodiment shown in FIG. 1, the bone fixation 
mechanism 12 is shown as a screw portion 36 extending 

30 integrally from the body portion 30. The body portion 30 
includes a longitudinal axis. The bone fixation element 12, 
whether it is a screw portion as shown in FIG. 1 at 36 or a 
hook portion 38 as shown in FIG. 2, can either 1) lie along 
the axis so as to define a substantially linear element or 2) 

35 be angled relative to the longitudinal axis of the body portion 
30. In this manner, the device can be adapted to various 
angulations between the bone connection surface and the rod 
20. These embodiments of the invention provide either a 
thread or hook portion 36,38, respectively, having the upper 

40 tapered threaded portion about the U-shaped seat 16. Vari- 
ability of angulation is eliminated as each unit would be a 
solid fix piece. But the assemblies can be individually made 
in various angulations. Such assemblies provide solid fixa- 
tion of implants to the rod 20 where angulation is either not 

45 required or where known angulation may be repeatedly 
needed. 

As stated above, the bone fixation element 12 can take on 
various shapes and sizes known in the art. The element 12 
50 can have various configurations as a screw 36 and various 
thread designs. Also, as shown in FIG. 2, the hook portion 
38 can be manufactured and used in a variety of hook sizes. 
Other shapes and sizes well known in the art can also be 
used. 

55 The assembly is preferably made from machined titanium 
or alloy, but can be alternatively made from other types of 
cast or molded materials well known in the art. 

A second alternative embodiment of the present invention 
is shown in FIGS. 3 and 4. As stated above, double primed 

60 numbers are used to indicate like structure between the 
several embodiments. 

Referring specifically to FIGS. 3 and 4, the bone fixation 
element 12" is shown as an independent screw member. The 
element 12" includes a head portion 40 having a substan- 

65 tially spherical outer surface 42. The rod receiving mecha- 
nism 14" is shown as a single integral unit including the first 
seat 16" for receiving the rod member 20" as discussed 
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above between the arms 32" and 34" and a second seating portion which is also substantially spherical for seating and 

surface 44 having a substantially spherical shape for seating engaging the head portion 40 therein. This allows for easy 

the head portion 40 of element 12" therein. angular adjustment between the two components. 

Referring more specifically to the rod receiving member Alternatively, the head portion 40 of the screw element 12" 

14", it consists of a substantially tubular body including the 5 can take on various other shapes, such as a square shape, 

pair of spaced substantially parallel arms 32" 34" extending which may not allow for similar angulation but would allow 

therefrom and forming the substantially U-shaped seat 16" similar connection between the head portion 40 and the 

as discussed above. The tubular body further includes a seat 44 in accordance with the present invention, 

socket portion defining the second seat 44 which includes In the embodiment as shown wherein the head portion 40 

outwardly flaring flanges 46, as best shown in FIG. 3. The 10 is of a spherical shape for mating with the spherically shaped 

outwardly flaring flanges 46 have distal ends which flare female seating portion 44, the configuration allows for up to 

radially outwardly relative to a central axis of the rod 25° or more of angulation in all directions relative to the 

receiving member 14. The outer surfaces 50 define the outer shaft portion 58 of the screw element 12". Thus, the present 

surface of the second seat 44. invention provides a multi-planar locking mechanism that 

The head portion 40 and/or the seat 44 can have a textured 15 allows for angulation in all planes. It also provides a locking 

surface for better gripping of the spherical outer surface 42. mechanism that allows the mechanism to be locked at any 

The textural surface can take on various forms, such as an g le P rior to rod insertion. Further results of the above is 

ripples abrasions or the like, which increase the effective that the invention provides a multi-planar locking mecha- 

surface to surface contact and provide micro or macro grips nism ^at reduces intraoperative rod contouring provides 

against the outer surface 42. 20 flexibility. 

The locking mechanism 22" of this embodiment includes With more specific regard to the locking mechanism, the 

the nut member 26" and a tubular sleeve member generally sleeve ring 52 includes an edge surface 58. The nut member 

shown 'at 52. Although the nut member 26" and sleeve 26" includes an abutment surf ace 60 for abutting against the 

member 52 are shown as separate elements, the present edge 58 as the nut member 26" is threaded onto the tapered 

invention could be practiced where the nut member 26" threaded portion 24" to force the nng member 52 over the 

includes a skirt portion integrally extending therefrom. In outer surface of the flanges 50. 

either embodiment, the sleeve 52 locks and fixes the head In operation, the screw element 12" is fixed onto a bone, 

portion 40 of the screw element 12" within the seat 44 prior the head portion 40 extending from the bone surface. The 

to the nut member 26" locking and fixing the rod 20" within 3Q rod seating member 14" is then disposed over the head 

the seat 16". The sleeve member 52 includes an inner surface portion 40 of the screw element 12" by insertion of the head 

54 which, upon being disposed over and about the outer portion 40 into the seat 44. This is a snapping operation but 

surface 50 of the flanges 46, engages and inwardly deflects allows for angular adjustment of the tubular member 14" 

the dislally outwardly tapering surfaces thereof to engage relative to the longitudinal axis of the screw element 12". 

the socket portion of the seat 44 with the head portion 40 of 3S The ring 52 is then disposed over the member 14" and an 

the screw member 12". This can be accomplished prior to instrument is used to force the ring member 52 over the 

the connection of member 14" with the rod 20" and its flanges 50 so as to lock the head portion 40 within the seat 

locking in place by the nut member 26". 44 thereby fixing the angulation between the two elements. 

Referring more specifically to the sleeve member 52, it The rod 20" is then seated within seat 16" of the member 14" 

includes curved recessed portions 54 for seating of the rod 40 as well as within the groove 54 of the ring 52. Finally, the 

member 20" therein in the assembled configuration as shown nut member 26" is threaded over the tapered outer surface 

in FIG. 4. The sleeve 52 also includes a skirt portion 56 24" of the arms 32" ,34" thereby fixing the rod 20" in 

which is disposed about the flanges 46 in the assembled frictional engagement within the seat 16" and against the nut 

position, as shown in FIG. 4. In the embodiment shown in member 26". Alternatively, as discussed above, the nut 

FIGS. 3 and 4, the element 30" includes the tapered threaded 45 member 26" can be used to force the sleeve member 52 in 

outer surface 24" which can be engaged by the threaded place so as to lock the head 40 and screw member 12" 

inner surface 28" of the nut member 26". As the nut member relative to the element 14". 

26" is threaded over the outer tapered surface 24", it not only Utilizing the embodiment of the present invention as 

inwardly deflects the arms 32", 34" to engage the rod shown in FIGS. 1 and 2, the process is exactly the same with 

member 20" but also forces the skirt portion 56 of the sleeve 50 regard to locking the rod member 20 in place once the screw 

member 52 over the outwardly flared flanges 46 so as to or hook portions 3638, respectively, are connected to the 

force the inner surface of the seat 44 to frictionally engage known. 

and hold in place in a fixed manner the head portion 40 of j n view of the aDO ve, the present invention provides a 

the screw element 12". The screw element 12" is then locked method for locking a rod 20, 20" to a bone by the general 

securely at whatever angle the components are in. This 55 steps of fa si fixing a rod seating member 14,14,14" to a 

locking is independent of the locking of the rod 20" in place. bone and men seating a portion of the rod 20,20" within a 

This locking of the screw element can occur in two ways. substantially U-shaped seat 16,16" of the seating member 

The outer sleeve 52 can be pushed down with an instrument 14,14',14". The rod 20,20" is locked within the U-sbaped 

without the rod being in place or pushed down as the nut 26" seat 16,16" while engaging and contouring at least a portion 

is tightened over the rod 20". This gives the surgeon the 60 of the U-shaped seat 16,16" about the rod 20,20". As shown 

option of adjusting the screw angle for abnormal anatomy in FIGS. 3 and 4, this method can be more specifically 

and locking it prior to locking the rod 20" to the assembly defined by the steps of fixing the bone fixation member 12" 

10" or, alternatively, locking the screw element 12" and rod to a bone and then locking and fixing the rod seating member 

20" interfaces simultaneously when correction is not 14" to the head portion 40 of the bone fixation member 12" 

required. 65 and then locking the rod 20" within the U-shaped seat 16". 

As stated above, the head portion 40 is shown to be The fixing step is accomplished by forcing the ring 52 over 

substantially spherical in shape. The seat 44 is a socket the outwardly flared portions 46 of the seat portion 44 to 
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lock and fix the head portion 40 of the bone fixation element element 34"". This is accomplished by compressing the 

12" therein. Finally, the locking of the rod is accomplished insert 70 and releasing it inside the internal portion 72. The 

by locking the rod 20" within the U-shaped seat 16" by assembly itself can be made from any durable material, such 

engaging the inner threaded surface 28" of the nut member as carbon composites, nitinol, stainless steel, composite 

26" over the tapered outer threaded surface 24" of the 5 materials, plastics and plastic compositions or even resorb- 

U-shaped seat 16" to force the ring 52 over the outer surface able materials. Preferably, titanium is used to minimize 

50 of the seat portion 44 to lock and fix the head portion 40 artifacts from x-rays and other diagnostic imaging systems, 

of the bone fixation element 12" therein while simulta- The combined assembly effectively provides the equivalent 

neously deforming the inner surface of the-U-shaped seat of a one piece assembly which is a significant improvement 

16" about the rod 20" seated therein. 10 over prior art two piece assemblies or multiple piece assem- 

A further embodiment of the present invention is shown blies necessary for only securing a screw head within a 

in FIGS. 5-8. This embodiment of the invention includes the fixation device. 

bone fixation element generally shown at 12"", this embodi- When the insert 7 is disposed within the first portion 74 

ment being characterized by including a screw head receiv- of the internal portion 72, there is internal space to allow for 

ing insert generally shown at 70 which is moveable within 15 slight expansion of the insert 70 therein. When the screw 

the assembly 10"" between a locked position as shown in head 40"" is disposed into the internal portion 72, the screw 

FIGS. 7 and 8 entrapping the screw head 40"" therein and an head 40"" will effectively force the insert 70 into the first 

unlocked position wherein the screw head 40"" enters or portion 74 thereby ensuring the ability of the pocket to 

escapes, as shown in FIGS. 5 and 6. That is, this embodi- expand sufficiently to allow insertion of the screw head 40 M " 

ment of the invention includes a single unit capable of 20 m t 0 the pocket. Once the screw head 40"" is fully inserted 

receiving a screw head 40"" therein and then allowing for into the pocket, the insert 70 snaps onto the screw head 40"" . 

poly axial adjustment of the screw head relative to the In this condition, polyaxial movement can be achieved, 

assembly and then locking of the screw head within the Locking can be achieved in two manners. The body 30"" 

assembly without requirement of additional elements to the can ^ e pulled up relative to the screw 12"" with an instru- 

assembly. This embodiment of the invention drastically 25 ment ^ QQi snown ) without the rod 20"" being in placed or 

reduces surgical time in spinal surgery and simplifies the pulled by the nut 26" " as 'the nut 26"" is tightened over the 

elements needed for implementing the bone fixation. Such a ro d 20"". This provides the surgeon with the option of 

system is particularly useful when the rod 20"" in not lined adjusting the screw angle for abnormal anatomy and locking 

up with the screw 12"". it prior to locking the rod 20"" to the assembly 10"" or 

More specifically, the assembly 10"" includes a body 30"" 30 locking the screw 12"" and rod 20"" interfaces simulta- 

including an internal portion 72"". The internal portion 12"" neously when correction is not required, 

generally includes a first portion 74 which is radially out- , M ^ in y\G. 8, the U-shaped inner surface defining 

wardly recessed relative to a second internal portion 76. The me seat portion 16" " extends into the internal portion 72. 

internal portion 74 can be effectively recessed or actually Upon seating 0 f the rod 20 , "\ the inserted portion of the rod 

recessed. The first portion could have a greater diameter than 3 20"", contacts a portion of the surface of the base portion 80 

the second portion or the second portion could be formed by of tne insert 70 f or fi na i seating of the insert 70 within the 

flanges that extend radially internally from an inner surface sec ond portion 76 of the internal portion 72. As best showo 

of the second portion thereby effectively defining the end of m pj^. 10, which shows a cross section of the body portion 

each flange as the radially inwardly extending surface. t he second portion 76 includes a radially inwardly 

The. screw head receiving means 70 consists of a insert tapering surface. Thus, as the insert 70 is drawn into the 

member 70 including a seat 44"" for seating the screw head second portion 76, the outer surface of the arms 80 of the 

40"" therein. The insert 70 is moveable within the internal insert 70 are progressively compressed about the screw head 

portion 72 between the locked and unlocked position as 40"" thereby effectively engaging and locking the screw 

discussed below. 45 head 40"" in position relative to the body portion 30"". Upon 

FIG. 9 shows an enlarged cross-sectional view of the final locking of the_rod 20"" within the assembly 10"", as 

insert 70 made in accordance with the present invention. The described above, complete fixation is achieved, 

seat 44"" more particularly includes a base portion 78 and a Also significant with regard to this embodiment is the fact 

plurality of flexible arms 80 extending therefrom combining that the nut 26" ", which includes a tapered threaded internal 

with the base portion 78 to form a pocket. The arms 80 5Q sur face as discussed above, compresses the tapered threaded 

define flexible walls of the pocket extending from the base portion 14"" of the assembly 10" " against the rod 20"". The 

portion 78. nut 26"" will also seat against the rod 20"", but the surface 

As least one of the arms 80 includes a hinged portion 82 area engaging the rod 20"" will be vastly increased over the 

allowing for outward deflection of the arm 80. The hinged prior art, which increases the assembly to rod holding power, 

portion, as shown in FIG. 9, can be a recess cut into the base 55 In fact, the nut against the rod is only a secondary locking 

portion 78 adjacent the arm 80 to allow for increase outward means. The force of the portions 14"" against the rod 20"" 

flexibility of the arm 80 which includes the hinged portion is the primary locking mechanism. In other words, the rod 

82. This allows for increased ease of insertion of the screw 20"" is engaged by the nut 26"\ the body portion 30 n ", and 

head 40"" into the pocket. the insert 70. Effective engagement of the insert 70 is 

FIGS. 5-8 sequentially show the method of using the 60 significant as demonstrated in FIGS. 11 and 12. 

present invention for fixing a polyaxial screw 12"" therein. FIG. 11 shows a cross section of the assembly wherein a 

The screw itself 12"" is inserted into the bone by itself. This straight rod 20 is retained within the assembly. With such a 

provides excellent visualization of screw placement since straight rod 20, the rod 20 will push the insert 70 down until 

the larger body/insert assembly 10 B " is pushed on the screw the rod 20 fits within the U-shaped channel of the body 30"". 

head after screw insertion into the bone. 65 It is ideal for the rod 20 to contact the edges of the body 30"" 

As shown in FIG. 5, the insert 70 is sufficiently collapsible inside the U-shaped channel for maximum rod gripping 

to be snapped into the internal portion 72 of the body strength. When the rod 20 is contoured, as shown in FIG. 12, 
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the insert 70 of the present embodiment can self-adjust and 
be pushed downward further then the edges of the body 30 M " 
within the U-shaped cut-out to maximize rod contact. Such 
self adjustment is not at all found in the prior art since such 
U-shaped cut-outs in a body portion are fixed machine 5 
surfaces. 

FIGS. 13-18 shown various permutations of the insert 
and body portions of the present invention. FIG. 13 shows 
an insert 70 including arms 80 having smooth outside 
surfaces. This is an embodiment which is shown in the io 
previously discussed figures. In FIG. 14, the insert 70" 
includes arms 80" having an stepped outer surface 82. Such 
a step outer surface provides a stop for engaging the inner 
surface of the internal portion 72 to prevent the insert 70" 
from moving beyond the desired engagement location, FIG. i$ 
16 shows an insert 70" including a radially inwardly tapered 
outer surface portion 84 for progressive engagement with 
the second portion 72. FIG. 17 shows a further embodiment 
of the insert 70" combining the inward tappered surface 84" 
with the step 82". 2Q 

FIG. 15 shows a body portion 30"" wherein the second 
portion 76 includes a radially inwardly extending lip 86 at 
the peripheral edge thereof. FIG. 18 shows a chamfered 
surface 88 a the peripheral edge of the second portion 76. 
both the lip 86 or the chamfered portion 88 provide further 
stops to ensure that once the insert member 70 is disposed 
within the internal portion 72, the insert 70 does not inad- 
vertently exit therefrom. 

The components for the assembly can be manufactured 
according to the following techniques, but every manufac- 3Q 
turer has their own variations. 

The body is made by first blanking the outer shape from 
round bar stock. By holding on the threaded end, or an 
extension to the threaded end (extra bar material), a hole is 
made into the opposite end. This hole is undersize relative to 
the taper to allow the taper to be but with a. single tool. While 35 
the part turns in a lathe, a boring bar having a small cutting 
tip is introduced into the hole and the taper and recess cut. 
The threads are then cut, any extension cut off, and the slot 
either milled or cut be more EDM. 

The insert is made by cutting the outside cylindrical shape 40 
with an extension to hold on in a lathe. A hole is drilled into 
one end and a boring bar with a small cutting tip used to 
enter the hole and cut the spherical seat. The outer slots and 
hinge details are cut by either a slitting saw or a wire EDM. 

Another possibility for the insert is to have a U cut or 45 
indentation in the top of it for seating of the rod. This is not 
preferable, since orientation of the insert would then be 
necessary, but possible. 

Another addition to the body at the threaded portion is to 
add a recess in the side of the arms of the U on the inside for 50 
a rod to fit within. This would act as a guide for seating the 
nut with an instrument, as it would align the nut relative to 
the threads. 

In combination, this last described embodiment provides 
a novel fixation assembly which can be either combined 55 
with the novel rod retaining features described above or with 
other types of rod retaining features resulting in a simple 
effective and efficient means for fixing a screw member to a 
rod. 

In accordance with this method, the locking mechanism is 60 
locked to the spherical head 40 of the bone fixation element 
12" at a desired angle prior to rod insertion or locked 
simultaneously by tightening of the nut member 26" . This 
locking method and the mechanism used therewith is fully 
reversible and top loading. 65 

The invention has been described in an illustrative 
manner, and it is to be understood that the terminology 


which has been used is intended to be in the nature of words 
of description rather than of limitation. 

Obviously, many modifications and variations of the 
present invention are possible in light of the above teach- 
ings. It is, therefore, to be understood that within the scope 
of the appended claims the invention may be practiced 
otherwise than as specifically describe. 

What is claimed is: 

1. An cylindrical insert for retaining a screw head in a 
spinal fixation assembly, said insert comprising: 

a base portion and a plurality of flexible arms extending 
therefrom and combining with said base portion to 
form a pocket, said arms defining flexible walls of said 
pocket extending from said base. 

2. A body member of a spinal fixation assembly compris- 
ing: 

rod receiving means for receiving a portion of a rod 
member therein; said rod receiving means having a top 
portion 

an internal portion for movably retaining a screw head 
receiving insert therein, said internal portion recessed 
to allow expansion of the insert during the insertion of 
the screw head into the insert, said internal portion 
having a wall substantially perpendicular to said top 
portion, and said rod receiving means having a bottom 
portion extending into said internal portion. 

3. An assembly as set forth in claim 2 wherein said 
internal portion includes stop means for engaging an outer 
surface of the insert to retain the insert therein. 

4. An assembly as set forth in claim 2 wherein said body 
portion includes rod retaining means for retaining a rod 
therein, said internal portion including a first portion adja- 
cent to said rod retaining means and a second portion 
extending from said first portion, said first portion having an 
inner surface recessed radially outwardly relative to said 
second portion. 

5. An assembly as set forth in claim 4 wherein said second 
portion including a radially inwardly extending lip at an end 
thereof most distal relative to said first portion. 

6. A spinal fixation assembly comprising: 

a body member having a top portion and a bottom portion 
including an internal portion and an insert member 
including a screw head receiving pocket having an 
expanded condition to receive and release a screw head 
and a contracted condition for fixedly engaging a screw 
head therein, said internal position movably containing 
said insert member between a first portion of said 
internal portion wherein said insert member is in said 
expanded condition and a second portion wherein said 
insert member is in said contracted condition, said top 
portion forming a surface substantially perpendicular to 
a surface of said internal portion. 

7. An assembly as set forth in claim 6 wherein said first 
portion radially outwardly recessed relative to said second 
position. 

8. A method of fixings rod within a spinal fixation 
assembly by; 

disposing a portion of a rod member into a seat portion of 
a top portion of a body member of the assembly; 
wherein the seat portion extends into the recess of the 
body member; disposing a compressible insert into a 
recess in a bottom portion of the body member; 

compressing the portion of the rod member against a 
compressible insert within an insert seat portion, the 
insert gripping portion of the rod. 
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